Aim: To investigate the items that are considered by physicians when making decisions regarding the resumption of oral intake among patients with aspiration pneumonia who have undergone short-term fasting.
Introduction
The number of deaths as a result of pneumonia has steadily increased with the aging of the Japanese population. According to recent statistics, pneumonia has overtaken cerebrovascular disease as the third leading cause of death, after malignant neoplasms and heart disease. 1 Furthermore, the number of deaths as a result of pneumonia is predicted to continue to increase. Based on a Japanese report, most patients with aspiration pneumonia have central nervous system disease and/or dementia as their underlying diseases. 2 In addition, older patients with aspiration pneumonitis often have reduced swallowing function. 3 Furthermore, aspiration pneumonia is especially common among elderly patients with pneumonia; among patients who are hospitalized as a result of pneumonia, aspiration pneumonia is observed in one-third of patients who are aged in their 50s, in 50% of patients who are aged in their 60s and in 80.1% of patients who are aged ≥70 years. 2 Another study has also reported that aspiration pneumonia is the strongest predictor of 30-day mortality among patients with pneumonia. 4 Therefore, the treatment and prevention of aspiration pneumonia is very important for the management of pneumonia among elderly patients.
There are some reports about the usefulness of antibiotic selection, swallowing assessment, oral care, rehabilitation and pneumococcal vaccination in aspiration pneumonia patients. [5] [6] [7] [8] [9] [10] Combination therapy with olfactory stimulation (e.g. black pepper and capsaicin), stimulation of oral cavity pain with the resumption of meals and drugs (e.g. angiotensin-converting enzyme inhibitor and cilostazol) can reduce the recurrence of aspiration pneumonia after resuming meals. 9 Furthermore, our research has shown that 89.4% of medical institutions implemented short-term fasting while treating patients with aspiration pneumonia. 11 However, the resumption of oral intake is critical to the quality of life and likelihood of recurrence among patients with aspiration pneumonia. 3 Nevertheless, the factors that are used to determine the timing of oral intake resumption have not been discussed, and this timing is typically based on the attending clinician's judgment and experience. Thus, clarifying the items that affect these decisions can help clinicians select an appropriate timing for effective oral intake resumption. Therefore, the current study aimed to identify the criteria that clinicians use to indicate resuming oral intake after short-term fasting during the treatment of aspiration pneumonia.
Methods

Design and ethical considerations
The present cross-sectional study evaluated questionnaire responses. The Research Ethics Committee and Epidemiological Ethics Committee of Jichi Medical University determined that an ethical review was unnecessary, and waived the requirement for written informed consent.
Implementation
In Japan, patients with aspiration pneumonia are typically treated by a pulmonologist or general internal physician. Therefore, we surveyed all Japanese hospitals that were listed as having both departments of internal medicine and respiratory medicine in a national directory of medical institutions. However, there is no list of all physicians in Japan; therefore, we collected one response from the head of the department at each hospital. Questionnaires regarding aspiration pneumonia treatment were sent to each hospital during September 2014, and were addressed to the physician who oversaw pneumonia treatment. We requested that the participants return the completed questionnaires to our research office by November 2014.
Details of the questionnaire
Question 1 used the following wording: "We would like to ask about items that are used for decision-making regarding oral intake resumption after aspiration pneumonia. Please indicate your degree of agreement for each of the 24 items that might influence this decision." Responses were based on a four-point Likert scale, with the following options: "1. strongly agree", "2. agree", "3. disagree" and "4. strongly disagree". The 24 items were selected based on our researchers' use of these items to make clinical decisions regarding oral intake resumption after aspiration pneumonia ( Table 1 ). The items included factors that are related to pneumonia severity, 12 clinical stability, 13 and the characteristics and wishes of the medical institution, the patient, and the patient's family. Given the possibility that other items were used for decision-making, we also asked question 2: "Please describe any additional factors that are not listed in Table 1 and are used for decision-making regarding oral intake resumption after aspiration pneumonia." 
Data analysis
We carried out reliability analysis regarding the responding facilities using Cronbach statistics and simple tabulation. We also calculated the capacity (number of beds) of each hospital, and compared the capacities of the facilities that did and did not respond to our questionnaire using the χ 2 -test. Furthermore, we carried out a simple tabulation of questions 1 and 2.
The major 14 items that influenced oral intake resumption (>80% of respondents indicated "strongly agree" or "agree") were subjected to principal component analysis and hierarchical cluster analysis using the group average method. All analyses were carried out using SPSS software (version 22.0; SPSS, Chicago, IL, USA), and the level of statistical significance was set at <0.05.
Results
Questionnaires were sent to 2525 Japanese medical institutions, although questionnaires for 35 facilities were returned because they had incorrect addresses. We received responses from the heads of the departments at 350 of the 2490 facilities that presumably received the questionnaire (response rate: 14.1%). The reliability analysis of the questionnaire items showed a Cronbach α value of 0.859, which shows good consistency. Table 2 shows the number of responding and nonresponding hospitals, and the hospitals' capacities. The responding hospitals had a significantly greater capacity, and >50% of the responding facilities had a capacity of >200 beds. Table 3 shows the characteristics of the responding hospitals. Among these facilities, 26.2% of the hospitals had a respiratory disease specialist and 64.0% of the hospitals had an infectious disease specialist. More than half of the responding facilities treated >100 patients with pneumonia each year. Table 4 shows the questionnaire results for the items regarding oral intake resumption. The majority of the respondents answered "strongly agree" regarding the importance of the level of consciousness, SpO 2 , the discretion of the attending physician, body temperature, whether swallowing function testing had been carried out, mental state and respiratory rate. In addition to those seven factors, >80% of the respondents answered either "strongly agree" or "agree" regarding the importance of visual impression, pneumonia severity, performance status, the opinion of a non-physician healthcare provider, administration of oxygen, the patient's request and the family's request. Therefore, we carried out principle component analysis of these 14 items (items for which >80% of the respondents answered "strongly agree" or "agree"; Table 5 ), which showed that the responses of "disagree" and "strongly disagree" greatly affected the principal component. The following factors were extracted as the first principal component: performance status, administration of oxygen, SpO 2 , the family's request and the patient's request. The following factors were extracted as the second principal component: pneumonia severity, visual impression and mental state. A hierarchical cluster analysis was carried out for the 14 items that showed a response of "strongly agree" or "agree" from >80% of the respondents. Figure 1 shows a dendrogram that was created using the group average method. Figure 2 and Table 6 show the results of the hierarchical cluster analysis. The following factors were assigned to the first cluster: level of consciousness, body temperature, SpO 2 , respiratory rate, mental state, the discretion of the attending physician and whether swallowing function testing had been carried out. The following factors were assigned to the second cluster: the patient's request, the family's request, the opinion of a non-physician healthcare provider and performance status. The following factors were assigned to the third cluster: administration of oxygen and pneumonia severity. Visual impression was assigned to the fourth cluster.
When we examined the responses to question 2, we found that the respondents had listed several additional factors that affected their decision to resume oral intake after aspiration pneumonia. These factors were sputum volume (7 respondents, 2.0% of all responses), oral hygiene status (5 respondents, 1.4%), a history of aspiration pneumonia (3 respondents, 0.9%), improvement in general appearance (2 respondents, 0.6%), being able to maintain a seated position (2 respondents, 0.6%), improvement in chest auscultation sounds (2 respondents, 0.6%), improvement in chest imaging findings (2 respondents, 0.6%), the original underlying disease (e.g. cerebrovascular disorders or malignant tumors; 2 respondents, 0.6%), patient's ability to participate in a conversation (2 respondents, 0.6%) and circulation agonist use (1 respondent, 0.3%). 
Discussion
The age-related decline in brain function results in cognitive dysfunction (including dementia), dysphagia and impaired cough reflex. Thus, aspiration pneumonia is more common in elderly patients. 14 Intervention at an early stage, including olfactory stimulation, drugs, stimulation of oral cavity pain upon resumption of meals and functional rehabilitation, for dysphagia and impaired cough reflex is necessary. 9 In contrast, among these older adults, the restriction of food intake that is usually implemented during treatment for aspiration pneumonia might lead to a reduction in swallowing ability, recurrence of aspiration pneumonia and other harmful effects. For example, one study has reported that tentative nil per os treatment resulted in poorer daily nutritional intake for The value of each component is reported after readjustment. 1 week from the admission, a significantly longer treatment duration and a greater reduction in swallowing ability during the treatment, compared with the results that were observed in patients who started early oral intake. 15 Therefore, it likely advisable to avoid or minimize fasting when treating older adults. Furthermore, Ebihara et al. reported that early meal resumption that was based on a comprehensive protocol prevented the recurrence of aspiration pneumonia after oral intake was resumed. 9 However, the timing of oral intake resumption has not been discussed, and it would be useful to have factors that could indicate the appropriate timing for oral intake resumption, as this approach might preserve swallowing function and prevent the recurrence of aspiration pneumonia. Therefore, the present study was designed to clarify the criteria that are used by Japanese physicians to indicate oral intake resumption among patients with aspiration pneumonia who have undergone short-term fasting. The present results showed that >80% of the respondents answered "strongly agree" or "agree" regarding the importance of 14 of the 24 items that we evaluated. Interestingly, five of the seven top items are associated with clinical stability in cases of pneumonia. 13 Level of consciousness was the most strongly preferred item, and 89.7% of the respondents strongly agreed to its use. Level of consciousness is cited as a criterion for evaluating the severity of pneumonia in various guidelines, 12, 14, 16 and the patient's ability to adhere to the clinician's instructions during swallowing evaluation is a predictor of successfully resuming oral intake. 17 Furthermore, the patient's level of consciousness is an important factor for monitoring the severity and course of other conditions, which likely explains why the majority of the respondents strongly agreed that this criterion can be used to indicate the resumption of oral intake. SpO 2 , body temperature, mental state and respiratory rate are also used to indicate clinical stability in patients with pneumonia, and the majority of our respondents strongly agreed that these factors were important for indicating the resumption of oral intake. 13 Furthermore, the judgment of the attending physician was considered important, which is likely because the attending physician can provide a comprehensive and objective evaluation of the patient's swallowing function. More than 80% respondents also highlighted seven additional factors as being important in their decision-making ("strongly agree" or "agree"): visual impression, pneumonia severity, performance status, the opinion of a non-physician healthcare provider, administration of oxygen, the patient's request and the family's request.
Because the factors came from a broad range of components, it was difficult to identify correlations in the principal component analysis. However, the analysis of the first cluster showed a similarity between the level of consciousness, body temperature, SpO 2 , respiratory rate, mental state, the discretion of the attending physician and whether swallowing function testing had been carried out; these factors indicate clinical stability in cases of pneumonia. 13 In the second cluster, we observed a similarity between the patient's request, the family's request, the opinion of a non-physician healthcare provider and performance status; these are factors that reflect the patient's current general condition and general condition before the onset of pneumonia. Therefore, based on the first and second clusters, it appears that the factors that influence decision-making regarding oral intake resumption are comprised of factors that are related to the clinical stability of the pneumonia, the patient's current general condition and the patient's general condition from before the onset of pneumonia. The agerelated decline in brain function results in cognitive dysfunction (including dementia), dysphagia and impaired cough reflex, which leads to aspiration pneumonia in elderly patients. A survey of the natural history of patients with recurrent aspiration pneumonia showed that these patients are close to the end of life.
14 Therefore, the items in the second cluster are more important for elderly patients with recurrent aspiration pneumonia.
The respondents only provided a few answers to question 2. Therefore, it appears that the 24 items that we selected for question 1 were adequate, despite the fact that they were selected based on our researchers' use of these items in their clinical decision-making. Seven respondents (2.0% of all responses) listed sputum volume as an important factor for decision-making; this factor is related to the pneumonia's condition. Furthermore, five respondents (1.4% of all responses) listed oral hygiene status, which is associated with swallowing function. Both the swallowing and cough reflexes are improved by maintaining oral hygiene, and maintaining good oral hygiene can help prevent aspiration. 18, 19 The response rate for the present study (14.1%) was slightly low, as Hagihara et al. reported a response rate of 17.8% for a Japanese questionnaire survey that randomly selected respondents who did not receive a reward. 20 However, we believe that our response rate is acceptable, as we did not offer a reward, and we surveyed all Japanese hospitals that were listed as having both an internal medicine department and a respiratory medicine department. Interestingly, the responding hospitals had a significantly higher capacity, compared with the nonresponding hospitals, and our findings might only reflect the opinions of physicians who practice at high-capacity hospitals that provide acute-phase care. Alternatively, it is possible that the non-responding physicians, who typically practiced at low-capacity hospitals, had a limited interest in aspiration pneumonia or surveys. In addition, it is possible that we mailed questionnaires to hospitals that did not have a physician that regularly practiced in our departments of interest, which would likely have lowered our response rate. Furthermore, the hospital type (public or private) might be important, although we did not have access to data regarding the type of each hospital. Moreover, we speculate that the responding hospitals typically provided acute-phase treatment; however, it is likely that chronicphase care hospitals would assign a relatively high value to the patient's request, the family's request, the opinion of a non-physician healthcare provider and performance status. Finally, age, dementia, care requirements, nutrition route during short-term fasting and discharge destinations (e.g. home, nursing facilities, or other hospitals) are very important factors among elderly patients with aspiration pneumonia. We included dementia, which is related to mental state or consciousness, and performance status, which is related to care requirements. However, we did not include nutrition route during short-term fasting and the discharge destination, although these items might be important for hospitals that provide chronic-phase care.
The present study sampled items that are used by clinicians for decision-making regarding oral intake resumption in patients with aspiration pneumonia. These items might help clinicians select an appropriate timing for resuming oral intake, which could help improve the patient's quality of life. However, use of these items cannot guarantee a reduction in the rate of aspiration or pneumonia relapse during hospitalization, or improvements in other indicators, such as hospital stay or short-term mortality rates. Furthermore, some items are difficult to generalize, such as the discretion of the attending physician, visual impression, opinion of a nonphysician healthcare provider and the request of the patient's family members. Therefore, future studies are required to identify generalizable and objective criteria for indicating oral intake resumption, which is critical to maintaining nutrition, preventing a reduction in swallowing ability and preventing the recurrence of aspiration pneumonia.
In conclusion, we found that physicians consider several items for indicating the resumption of oral intake, which could be assigned to two clusters. The first cluster consisted of the level of consciousness, body temperature, SpO 2 , respiratory rate, mental state and the discretion of the attending physician. The second cluster consisted of the patient's request, the family's request, the opinion of a medical staff non-physician healthcare provider and performance status. Therefore, we suggest that future studies consider these factors and clusters during the development of generalizable and objective criteria.
